Introduction {#sec1-1}
============

In recent years there have been several studies about the investigation of anxiety in patients with chronic diseases, it has been observed that chronic patients present frequently some disruption of their psycho-emotional state. The review of Greek and international literature on databases like PubMed, Scopus, IATROTEK shows the strong correlation between anxiety, depression and chronic disease. In point of fact a recent Greek study on anxiety and depression in patients with coronary artery disease, found that 25.5% of the subjects experienced moderate stress levels and 32.7% high stress levels, while 19.1% experienced moderate depression, and 20% severe depresion.^[@ref1]^

Investigation concerning health perceptions of patients with chronic kidney disease who are undergoing hemodialysis or peritoneal dialysis, showed that patients undergoing hemodialysis had a higher rating for answers about their personal control over their health, while changes in the socio-demographic variables were correlated with high levels of depression regarding controlling their situation.^[@ref2]^ The existence of increased rates of anxiety and depression was also confirmed by another Greek qualitative study regarding renal patients.^[@ref3]^

In a study which used Zung's scale for the investigation of depression signs in patients with diabetes in relation to its complications, 50% of the diabetic patients showed mild depression symptoms and 20% moderate symptoms, while female gender and older age had had a statistically significant correlation with depression.^[@ref4]^

A study carried out in patients with chronic diseases in order to treat their anxiety and help them accept their disease, showed that patients with a neurological disease frequently fail to manage their anger compared to those who suffer from other chronic diseases. Women control their anger more easily than men, while men perform better at managing their anxiety. Unmarried persons can control their emotions and anger at a greater rate than married persons. It is worth noting that the levels of emotional self-control are associated with sex, age and education level.^[@ref5]^

A study undertaken to investigate the incidence of mental disorders in patients monitored in Pain Clinics and chronic orthopedic disorders showed that chronic diseases were significantly associated with the occurrence of psychiatric diseases. 57.1% of patients hospitalized in pain clinics showed more depression episodes than patients hospitalized in chronic orthopedic hospitals (20.2%). Among the four subclasses of anxiety, phobia was common to both patient groups (23.2% *vs* 5.9% respectively). Patients in both cases appear to exhibit depression symptoms at higher rates and less stress symptoms.^[@ref6]^

The investigation of stress and depression levels in patients with chronic obstructive lung disease and heart problems is also important. The results of a systematic review (1994-2009) show that up to 80% of patients with chronic obstructive lung disease will develop depression symptoms, and 74% of them may develop stress symptoms as well. In comparison patients with heart problems show up to 60% depression and 45% anxiety. Both of these conditions are correlated to higher mortality rates and lower quality of life. Specialists report that patients with chronic diseases (either lung or heart problems) and depression symptoms are 2.5 times more likely to have impaired mobility, in comparison with depression-free chronic patients.^[@ref7]^

According to a study regarding the effects of stress and depression in patients with breathing disorders, 65% of the patients seem to have anxiety and depression problems, a fact that is associated statistically with breathing disorders.^[@ref8]^

An American study that investigated depression and despair feelings with the possibility of ischemic heart disease in a group of adults, has found that 11.1% of them had shown signs of depression, 10.8% of them mild despair feelings and 2.9% of them had serious despair feelings. Depression and despair was more common in women, non-Caucasian people, singles, smokers and people with low education levels. Depression signs are connected with a possibility of death from ischemic heart problems (relative risk: 1.5) but the risk of ischemic heart problems to people with low despair (relative risk: 1.6) and serious despair (relative risk: 2.1) is even higher.^[@ref9]^

A study in China regarding depression in patients with chronic diseases has shown that 34.7% of the participants had depression and that women were more prone to depression while males had an easily changing mood.^[@ref10]^

A study that took place in Pakistan regarding the effect of psychosocial factors as risk factors for ischemic heart problems, has shown a significant correlation among psychosocial factors and the occurrence of ischemic heart problems. Anger was the most important risk factor, although women aged between 35-55 years were protected against heart conditions because of their hormones, something in agreement with similar findings from other studies.^[@ref11]^ From the studies mentioned, it becomes clear that chronic diseases affect the psychology of the patient. A wide epidemiological study that will include most of the chronic diseases, using the same instruments that detect anxiety and depression, in order to yield results regarding chronic patients, is necessary. Also the assessment of the patients' needs and the systematic management of anxiety and depression symptoms must be a vital part of the treatment as this will lead to a full bio-psychosocial approach and thus a positive course regarding the disease. For this reason this project has been designed. The diagnosis of anxiety and depression in people those are sick with physical diseases is a big challenge for healthcare professionals. And that happens because the main symptoms of these particular psychological disorders (apathy, lack of concentration, interest, a feeling of tiredness all the time, sleeping and eating disorders) is possibly connected with their physical disease, which consequently affects their overall quality of life and their compliance to medical instructions and treatment. The aim of the present study was to record comorbidity in chronic patients, assess their anxiety and depression levels, as well as compare the results with demographical and other data.

Materials and Methods {#sec1-2}
=====================

The study included chronic patients under treatment in a local general hospital or were visiting often outpatient clinics of the same hospital regarding their condition. The sample included 204 patients: 118 of them were women and 86 men with chronic diseases. The sample was collected by random sampling. The authors included those patients that were visiting the outpatient clinics on Tuesdays and Thursdays only. The collection of the data begun on March 2013 and was completed by June 2013. The data were collected by using anonymous questionnaires (self reference). Overall, 220 questionnaires were handed out, and 204 of them were returned fully completed (response rate 92.72%).

The research protocol was granted approval by the hospital review board. The chief doctors and the head nurses were informed about the study, so that the clinics would operate normally, considering the special needs of the participants.

Exclusions from the study {#sec2-1}
-------------------------

The following persons were excluded from the study: i) persons that were working or were being trained in the same hospital even if they attended the outpatient clinics for their own medical problems; ii) persons that did not sign the consent form and consequently did not want to take part in the study; iii) persons that during the interviews or the completion of the questionnaire opted out of the study for any reasons whatsoever; iv) persons whose mother-tongue was other than Greek; v) persons with mental disorders.

Questionnaire {#sec2-2}
-------------

The main tool of the collection of the data was a self-reference questionnaire that included 3 parts.

*First part:* a 9-item structured questionnaire regarding the patients' general profile and demographics was used under the authors' authorization.^[@ref4]^

*Second part*: The Zung self-rating depression scale was used for the assessment of depression signs.^[@ref12]^ The Greek version of the ZDRS was used due to its high sensitivity, specificity and repeatability. The ZDRS was used as a screening tool and not as a counseling session substitute.^[@ref13]^ It includes 20 items that cover emotional, psychological and physical symptoms. The patient states how often s/he experiences one particular symptom (not at all, sometimes, often, and always). The answers correspond to a specific score (not at all: 1, sometimes: 2, often: 3, always: 4) and the total score helps to assess the depression symptoms. The severeness of depression according to the Zung scale (SDS) is then calculated and used in the statistical analysis. High SDS scores indicate severe depression (86≤SDS), while low scores (SDS\<55) are a sign of a normal emotional state.^[@ref14],[@ref15]^

*Third part*: The Greek version of the Delusions-Symptoms-States Inventory State of Anxiety and Depression scale (DSSI/sAD) by Bedford and Fould, was used for the assessment of anxiety and depression symptoms.^[@ref16]^ The instrument included 14 questions, seven of them regarding stress and 7 regarding depression. It is either used as a control test for detecting psychiatric symptoms or as an evaluation tool for anxiety and depression symptoms. Every question includes two parts. The first part evaluates the mere existence of a symptom and the second part assesses to what extent that particular symptom affects the patient. The combination of those two parts leads to a score, where 0=the symptom does not exist, 1=the symptom exists creating a minor discomfort, 2=the symptom exists, creates a moderate discomfort, 3=the symptom exists, creating major discomfort. By adding the two (anxiety and depression) sub-scales' scores the overall scores can be calculated.

Ethics {#sec2-3}
------

The names of the participants were not published in any way not only during the time that the study was taking place but also during the analysis and when the results were announced. The participation was voluntary and the operation of the hospital was not disrupted at any case. In addition, there wasn't any financial burden to the hospital or the participants. The findings of the study will be used only for scientific reasons and they should shed some light on dealing with chronic patients and managing their anxiety and depression.

Statistical analysis {#sec2-4}
--------------------

A descriptive and inferential analysis took place. For the comparison of categorical data, Pearson's χ^[@ref2]^, and Yates' correction (X~c~^[@ref2]^) were employed; whenever even one result was \<1, or the χ ^[@ref2]^ test simply could not be used, Fisher's Exact Test, the Likelihood Ratio or the Linear by linear association were used. Statistical significance was set to P\<0.05. The SPSS 17.0 software was used for the statistical analysis.

Results {#sec1-3}
=======

Among the participants, 118 were female (57.8%). The majority of the participants were high school graduates (67%), married (71%), living in urban areas (53%), as shown in [Table 1](#table001){ref-type="table"}. The average age of the participants was 56.72±21.09 years.

Hypertension was the most common chronic condition (36.3%) in our sample, followed by hypercholesterolemia and diabetes mellitus, as shown in [Table 2](#table002){ref-type="table"}. According to the questionnaire by Bedford & Foulds, the majority of the participants (54%) appear to have possible depression, and also some of their symptoms point towards anxiety disorder, as shown in [Figure 1A,B](#fig001){ref-type="fig"}. According to the Zung's questionnaire, the majority of the participants (65%) seem to have marginal or possible depression ([Figure 2](#fig002){ref-type="fig"}). Comparing the frequency of depression symptoms in both questionnaires it was found that the distribution was comparable without any statistically significant difference. Comparing the frequency of depression and anxiety symptoms in both questionnaires in relation to the expected frequency in the general population, higher rates of depression and anxiety symptoms were found, as shown in [Figure 2](#fig002){ref-type="fig"} (P\<0.001). Comparing the emergence of depression symptoms between the two genders, it was fund that females develop more symptoms compatible with depression (47.5% *vs* 31.7%) compared to males, although this difference failed to reach the level of statistical significance (χ^[@ref2]^=3.715, P=0.156). On the contrary, regarding age, participants 57 years and older have higher rates of depression compared to those younger than 57 years (48% *vs* 33%), a variation marginally statistically significant (χ^[@ref2]^=5.459, P=0.065). Moreover, participants 57 years and older, have higher anxiety rates than those younger than 57 years (68% *vs* 49%), a statistically significant variation (LR=4.619, P=0.097).

The existence of a large number of children seemed to have a positive correlation with anxiety, and the likelihood of anxiety disorder increases in parallel with the number of children.

A marginally significant correlation between anxiety and education level was found, with primary education level participants having a 86% likelihood of manifesting anxiety disorder, while for higher education graduates the rates are close to zero and for participants of intermediate education levels the rates are under 68%. However, when education levels are split in just two broad categories (highest/higher and primary/secondary), no statistically significant difference can be observed, although persons of primary/secondary education level seem to have a higher likelihood of developing an anxiety disorder.

Unmarried persons appeared to have an increased likelihood of depression, as most of them (94%) seemed to have marginal symptoms and possible depression, while for the participants who had another marital status (married/other), the respective rate did not exceed 67%.

Regarding chronic conditions, participants who suffered from coronary artery disease had had higher anxiety rates (71.4% anxiety disorder) compared with the rest of the participants (53.4% anxiety disorder). The variation was found to be statistically significant: LR=6.733, P=0.035.

As shown in [Table 3](#table003){ref-type="table"}, there was a satisfactory correlation among the two scales, and the distribution of the respondents in all three categories (normal feeling, marginal symptoms and possible depression) was similar, although in this study it seemed that Zung's scale tended to overrate marginal symptoms.

Finally, there was a significant difference between smokers and non-smokers. 49% of non-smokers experienced a normal emotional status, compared to 31% of those who used to smoke. Nevertheless, there was no statistically significant difference regarding anxiety levels.

Discussion {#sec1-4}
==========

In the present study, the majority of the participants were female with average age of 56.72±21.09 years, basic and secondary education level, and married, who lived in an urban area. Regarding chronic diseases, a third of the sample had had hypertension followed by diabetes and hypercholesterolemia. In the course of the study it was found that the majority of the participants developed depression symptoms and signs of anxiety disorders. Females had had higher depression rates; similarly, participants older than 57 years of age had had higher depression and anxiety rates.

In most studies concerned with anxiety and depression in chronic patients, female participants routinely score higher depression/anxiety rates, probably because women tend to respond more easily in self-reference studies. In the present study, females also had had higher depression rates, a finding which is in agreement with other relevant Greek and international studies.^[@ref4],[@ref10]^

Leung *et al.* by using a sample of chronic patients whose most common medical condition was hypertension, found that almost 35% of their sample developed depression symptoms, a finding pretty similar to ours.^[@ref4]^ Another study in patients with coronary disease found that 58.2% of the participants had had medium and high levels of anxiety, a finding that is almost the same with the respective anxiety levels in our study, which is 56%.^[@ref1]^ Several studies have shown the emergence of anxiety in patients with coronary diseases, mainly in those that had suffered an acute coronary episode.^[@ref19]^ Furthermore, patients with both coronary disease and depression, seemed to run a higher risk of a new cardiac incident.^[@ref20]^

Yohannes *et al.* in a systematic review of studies published between 1994 and 2009, found that patient with chronic diseases, and especially patients with obstructive lung disease and cardiovascular diseases can have particularly high rates of anxiety and depression, thus increasing mortality rates and decreasing the quality of life levels.^[@ref7]^ Another study by Janowski *et al*. with a sample of 300 chronic patients found inadequate anxiety control by correlating sex and age. It was also found that women can control easier their feelings than men. The existence of high anxiety levels in that study is the same with the levels found in our study, as 56% of the participants showed signs of a possible anxiety disorder.^[@ref5]^ Similarly, Wong *et al*. found that chronic diseases are linked with the emergence of psychiatric conditions. In their study, the whole sample showed high rates of depression and anxiety symptoms, which is in agreement with our findings as well.^[@ref6]^ In another study by Rekleiti *et al*. with a sample of chronic diabetic patients, 50% of them had developed a mild level of depression symptoms, and 20% of them had developed medium level depression symptoms, whereas female gender, older age and diabetes-related complications were found to have a significant correlation with depression.^[@ref4]^

An older Norwegian study that had included 291 diabetic patients, had showed that as the chronic diabetic symptoms pile up, so do the symptoms of anxiety and depression.^[@ref21]^ Many others studies have also acknowledged the emergence of anxiety and depression symptoms in chronic patients.^[@ref8],[@ref17]^

In contrast to our findings, several studies have correlated the emergence of depression and anxiety to family status and number of children. More specifically, married participants with two or more children, because of their responsibilities combined with their special needs for care, usually fail to manage and control their feelings, something that may lead to the emergence of anxiety and depression symptoms.^[@ref5],[@ref22]^ It is noteworthy that in some chronic patients' groups, such as patients with ischemic heart disease and a previous heart attack, the emergence of depression is common among unmarried patients, perhaps due to their fear of a new episode in combination with the lack of a family environment, a finding in agreement with ours.^[@ref9]^ Also, changes in several socio-demographic variables are frequently associated with the increased percentage anxiety and depression rates within chronic patients.^[@ref2],[@ref3]^ As far as age was concerned, according to the relevant literature, patients older than 55 years tend to have higher anxiety and depression rates.^[@ref4],[@ref8]^ A substantial finding in our study was the fact that smokers seem to have higher depression rates than non-smokers. This finding is quite common in the international literature regarding not only chronic patients but the general population as well; nevertheless, it is not yet quite clear if an underlying depression leads someone to smoke or *vice versa*.^[@ref22],[@ref23]^ Many of the studies available are retrospective and have used patient data from several medical facilities. On the other hand, the present study was a prospective one with an a priori well-defined research protocol. All data was carefully collected by the research team, so that only complete, high-quality data were collected. The relatively small size of the sample, mainly because of the limited time available for the completion of this specific study, constitutes the main limitation in our study. Our findings could potentially be generalized, mainly because they are in agreement with the international literature, nevertheless it remains doubtful whether they describe accurately the general population of chronic patients. The research team aims at designing and launching a pure epidemiological study, which will investigate a representative sample of a larger area with the appropriate stratification of demographics of the sample, in order for the findings to reach higher generalizability and validity.

Conclusions {#sec1-5}
===========

To sum up, despite the small sample of our patients, the present study demonstrated that there is a relation between chronic diseases and the emergence of depression and anxiety symptoms. Our findings are for the most part in agreement with the relevant international literature. Taking into consideration the findings of the present study, we suggest that anxiety and depression symptoms may affect the patients' ability to control their condition, their quality of life and their overall health levels.

The investigation of those factors that could trigger anxiety and depression symptoms in chronic patients, by respecting their personality and identifying other underlying causal factors, as well as the forming a protective framework for those patients, are crucial factors in order for them to adjust their lifestyle according to the limitations imposed by their disease, and also maintain good quality of life.

Modern societies due to the advancement of science and the increasingly aging populations are expected to have higher chronic patient rates. Thus, each country's health system should monitor closely high-risk persons and intervene in the risk factors as early as possible in order to reduce symptoms and complications such as psycho-emotional disorders, anxiety and depression, and ultimately provide improved levels of health care.

![Categorization of responses to the questionnaire Bedford & Fould (A, scale depression; B, anxiety scale) and the questionnaire Zoung (C).](hpr-2015-2-2123-g001){#fig001}

![Comparative presentation of the frequency of symptoms of anxiety and depression in both questionnaires compared with the expected frequency in the general population.](hpr-2015-2-2123-g002){#fig002}

###### 

Demographic characteristics of the sample.

  Variable            N     \%
  ------------------- ----- ------
  Sex                       
      Man             86    42.2
      Women           118   57.8
  Educational level         
      Highest         46    22.6
      Higher          20    10.0
      Secondary       48    24.0
      Primary         86    43.0
  Marital status            
      Single          34    16.7
      Married         146   71.6
      Other           24    11.8
  Abode                     
      Urban areas     108   52.9
      Suburban        54    26.5
      Rural           42    20.6

###### 

Incidence of diseases in the sample of the study.

  Disease                                 N    \%
  --------------------------------------- ---- ------
  Hypertension                            74   36.3
  Neurological diseases                   8    3.9
  Hypercholesterolemia                    42   20.6
  Coronary artery disease                 28   13.7
  Diabetes mellitus                       42   20.6
  Chronic obstructive pulmonary disease   14   6.9
  Ischemic stroke                         34   16.7

###### 

Correlation of scales Bedford & Fould and Zoung for depression

  Depression scale (Bedford & Fould)   Depression scale (Zoung)   Total        
  ------------------------------------ -------------------------- ------- ---- -----
  Normal feeling                       30                         34      28   92
  Borderline symptomatology            10                         12      6    28
  Possible depression                  32                         32      20   84
  Total                                72                         78      54   204

Likelihood ratio: 0.673, P=0.955.
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